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(54) DOPPLER-TYPE ULTRASONIC FLOWMETER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a Doppler-type 
ultrasonic flowmeter which can measure a flow rate from 
a flow velocity distribution of a fluid to be measured 
highly accurately, time-dependently and correctly by 
utilizing Doppler shift of ultrasonic waves not only in a 
steady state but also in a non-steady state. 
SOLUTION: The Doppler-type ultrasonic flowmeter 
includes an ultrasonic wave transmission means 1 5 for 
making ultrasonic pulses of required frequency fO 
incident to a fluid to be measured along a measurement 
line ML from an ultrasonic transducer 23, a fluid velocity 
distribution measurement means 1 6 for receiving 
ultrasonic echoes reflected from a measurement range 
among the ultrasonic pulses which are incident to the 
fluid 12 to be measured and measuring a flow velocity 
distribution of the fluid 12 in the measurement region, 
and a flow rate calculation means 1 7 for calculating an 
equation where a flow rate is m(t) based on the flow 
velocity distribution of the fluid 12. The flow rate 
calculation means 17 is designed to measure a flow rate based on the flow velocity distribution 
of the fluid 12 in the measurement region. 
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Transient flow rate in a pipe 



I.2 



CO 



0.8 



0.6 



0.4 



0.2 




0 200 400 600 800 1O0O t2Q0 1400 1600 1600 2000 

Trme(measuring unitsco 150 msec) 



[19] 

Velocity profile 



o 

-50 
-100 
^ -150 

CO 

\ -200 
£ 

E -250 

W -350 
-400 
^450 































































— m 












■ n 




mtUtttttHttiiif*** 


BP* 1 " 






—H'miii'tn**'"-' 























50 



100 



150 

ft (mm) 



200 



250 



300 



(13) 



WM 2000-97742 



lm 1 0] 
Transient flow rate(comparison) 



to 




— UVP 
— EMF 
-Orifice 





80 




70 




60 




50 






\ 


*0 




-#-• 

_l 


30 




<p 










20; 


* 




o 


10 j 








0 




-to 



[mil] 

Transient flow rate(comparison) 
g 




uvp 

— EMF 
— Orifice 



TimeCsec) 



1 2] 



10B 




UVP Unit #1 



UVP Unit tZ 
UVP Unit «3 
UVP Unit 94 



UVP Unit #6 1- 
UVP Unit *7 
WPUnftw 



To process control 
(Remote/Local) 




UVPlMt#5 T T= 



